Human, and hominin tracks, occur infrequently within the geological record as rare acts of 
Introduction

24
Within the geological record, human footprints (tracks) occur infrequently as result of rare occurrences 
Methods
52
The quantitative study of vertebrate tracks, including hominin tracks, is being transformed by the 53 increasing availability of techniques to digitally capture tracks in three-dimensions whether by optical 54 laser scanning or by digital photogrammetry (Bennett et al., 2013) . All the data used here was 55 captured using a Konica-Minolta (Vi900) optical laser scanner housed in a custom built rig to support 56 the scanner horizontally and shield it from dust and excess sunlight (Bennett and Morse, 2014) . The 57 data was acquired either as a consequence of direct excavation, or in the case of Laetoli, by scanning 58 first generation casts of the tracks held at the National Museums of Kenya (Nairobi). The data for the 59 Ileret track site is based on that available to the authors at the end of 2010.
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Digital data were exported as xyz point clouds and processed within freeware written by the authors 61 (DigTrace, available from: www.DigTrace.co.uk). This integrated software package allows for the 62 creation of three-dimensional models via photogrammetry, their analysis and comparison using a 
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The registration process requires the user to denote one track in a series as a "master" with which all 67 the remaining prints are aligned by defining corresponding landmarks (matching points) on each 68 track. Selection of the master is guided by identifying which track is most anatomically complete.
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Landmarks are placed on the basis either formally defined anatomical points or informally defined 70 3 points of recurrence (i.e. point matching). These landmarks can also be complemented by
71
"geometrical" landmarks, located for example between defined landmarks. DigTrace currently 72 supports three types of geometrical landmarks: line, triangle and square, where an artificial landmark 73 is inserted in the centre of gravity of each pair, triplet or quadruplet of the user-defined landmarks, 74 respectively.
75
DigTrace then computes a transformation of the source print to align it with the master, by minimising 76 the mean squared deviation between the landmark coordinates. Denoting by a matrix of landmark 77 coordinates for the master print (one landmark per row) and by a matrix of corresponding landmark 78 coordinates of the print to be registered, the software calculates the transformation matrix as an 79 approximate, optimal in the least square sense, solution to the following system of equations:
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To this we must add a word of caution implicit in this type of analysis and remember that we are in 
